The main purpose of the presented research is to contribute to a better understanding of business process reengineering (BPR), supported with performance measurement (PM) indicators with the purpose to improve company operations efficiency. Existing literature on the subject warns about deficiencies in the concept of BPR, which can be extremely efficient with its radical workings. The concept of BPR should be studied in connection with the logical supplementary areas: manufacturing strategy and, on the other hand, performance indicators, meant for selected manufacturing strategy and BPR performance verification. BPR and PM literature is based primarily on case studies and there is a lack of rigorous wide-ranging empirical research covering all its aspects. This chapter presents the results of a survey research carried out in 73 medium-and large-sized Slovenian manufacturing companies. Seven crucial areas were identified based on a synthesis of PM literature, which must be practiced to achieve effective operations: cost, quality, time, flexibility, reliability, customer satisfaction, and human resources. Variables have been constructed within these areas, using Likert scales, and statistical validity, and reliability analyses.
Introduction
Over the last 15 years, modes of operation in both manufacturing and service companies have changed considerably. We could even say that today the most important quality for a company which wants to remain successful and competitive is the ability to adapt to constant changes in the global environment. Business Process Reengineering (BPR) is classified by some theoreticians, and even practitioners, as a manufacturing paradigm, which stems from competitive environment and is commonly known as lean manufacturing, a concept of world-class manufacturing, agile manufacturing, and methods such as just-in-time manufacture, total quality management (TQM), continuous process improvement, and concurrent engineering. However, BPR is much more than just one of modern manufacture paradigms.
To understand the true meaning of restructuring, we must examine facts which reach far back into the past.
In 1776, Adam Smith, who was actually a philosopher, economist, and radical thinker of that time, in his book titled The Wealth of Nations explained a principle that he called the division and specialization of labor which resulted in the productivity of a pin factory increasing a hundredfold. Smith's principles were improved on in the field of manufacturing, especially by Henry Ford in the automotive industry, and by Alfred Sloan from General Motors in the field of management.
Many times later, when companies and especially their management instruments become oversized and therefore almost impossible to manage, Champy (1990, 1993) promoted their idea about the need for radical rethinking. They pointed out that the way of thinking, caused by Smith's central idea -division and specialization of labor -and as a consequence its fragmentation, will not be enough to reach competitive advantage and efficiency in the future. The authors also examined in detail and defined the weak points which stem from division of labor, but have, at the same time, given clear guidelines on how to operate in the future. The most important idea of their work is that those processes divided for 200 years must be united again and restructured, which will make them considerably different from tradition.
By focusing on processes and their restructuring, they turned upside down the industrial model which is based on a principle that workers have little knowledge and little time or abilities for additional education, which caused their tasks to be as simple as possible. On the other hand, simple tasks demanded complex-linking processes. To satisfy present demands for quality, flexibility, low cost, reliably delivery, and customer satisfaction, the processes have to be as simple as possible. The consequences of these requirements are apparent in the design of processes, and the form of organization.
The field of BPR will be presented in connection with logically complementary fields, the choice of manufacturing strategy, and on the other hand, indicators which are intended for verifying the efficiency of the chosen strategies. We discovered that BPR is dynamic, designed for changes and, as such, difficult to transfer into different environments or, one could say that it is dependent on the conditions and environment where we wish to realize it.
Measuring business performance has been one of the key topics of the last 10 years. Traditional criteria which were based especially on cost have become inadequate, especially because of changes in the nature of work, the rise of modern manufacturing concepts, changes in the roles in companies, new demands of business environment, and the development of information technology. Recycling and modernization of implementation measuring systems, on the one hand, refers to innovations of accountancy systems, especially regarding the treatment of expenses which are based on activities (Johnston and Kaplan, 1987) , and, on the other hand, on expansion in the field of measuring the so-called non-cost measurements which are not economic or financial in nature, but come from customer needs.
Existing literature on the subject warns about deficiencies in the concept of BPR, which can be extremely efficient with its radical workings. The connection of BPR with the level of manufacturing strategies solves the problem of integrating BPR and enables us to define the starting point and set clear goals. The chosen strategic goals of the company represented by competitive criteria become the goals, which can be attained by BPR. Defining clear goals enables, on the other hand, measuring efficiency or failure of implemented reengineering process, which points to successful realization of chosen or planned strategy -with this approach, the reengineering process is rounded up as a whole.
Business Process Reengineering
Several authors have provided their own interpretation about the concept of BPR. For example, Davenport and Short (1990) have described BPR as the analysis and design of work flows and processes within, and between, the organizations. Hammer and Champy (1993) have promoted "the fundamental rethinking and radical redesign of business processes to achieve dramatic improvements in critical, contemporary measures of performance, such as cost, quality, service, and speed." Short and Venkatraman (1992) exposed the customer's point of view when defining BP redesign as the company's action to restructure internal operations by improving product distribution and delivery performance to the customer. For Johansson et al. (1993) , BPR is the means by which an organization can achieve a radical change in performance as measured by cost, cycle time, service, and quality, using the application of a variety of tools and techniques that focus on the business, as a set of related customer-oriented core businesses rather than a set of organizational functions.
Even if the main BPR characteristic still remains in the radical nature of change, some -such as Yung and Chan (2003) -have proposed a slightly less radical approach, named "flexible BPR."
Other authors such as Vantrappen (1992) or Talwar (1993) focused on the rethinking, restructuring, and streamlining of business structure, processes, work methods, management systems, and external relationships, through which value is created and delivered. Petrozzo and Stepper (1994) , on the other hand, believed that BPR involves the concurrent redesign of processes, organizations, and their supporting information systems, to achieve radical improvement in time, cost, quality, and customers' regard for the company's products and services. Loewenthal (1994) described the fundamental rethinking and redesign of operating processes and organizational structure; the focus is on the organization's core competence to achieve dramatic improvements in organizational performance. Zairi (1997) discussed BPR, including continuous improvement and benchmarking, within Business Process Management, which is a structured approach to analyzing and continually improving fundamental activities such as manufacturing, marketing, communications, and other major elements of a company's operation.
BPR also has some similarities with TQM first, the process orientation, the customer-driven inspiration, and the wide transversal nature (Schniederjans and Kim, 2003) . They differ in the approach: evolutionary (continuous, incremental improvement) process change in the case of TQM, and revolutionary (radical, stepchange improvement) process change in the case of BPR (Venkatraman, 1994; Slack et al., 2001) .
In spite of the apparent differences in definitions given by many authors, we can extrapolate a few common, more important aspects or key words of process reengineering, which were exactly defined by Hammer and Champy (1993) in the following definition:
Reengineering of business processes is a basic new consideration of the business process and its fundamental remodelling, to achieve great improvements in critical and contemporary measurements of performance, such as cost, quality, service, and speed.
Correlation Between Business Strategy and BPR
In regard to literature review, the concept of BPR should be studied in connection with its logical supplementary areas: on one hand the manufacturing strategy, and on the other hand the performance indicators.
The need for a strategically-driven BPR approach has been perceived by numerous authors (Zairi and Sinclair, 1995; Sarkis et al., 1997) . Tinnilä (1995) ascertained that BPR should start from strategies. The desired strategic position should be the starting point for redesign, rather than improvement in existing operations. Peppard (1994, 1998) proposed business reengineering as a natural linkage with the strategy; they suggested that business reengineering can help bridge the gap between strategy formulation and implementation. In this context, BPR is seen as an approach, which defines the business architecture, thus enabling the organization to focus more clearly on customers' requirements.
We focused specifically on manufacturing strategy, as deriving from corporate strategy, having considered manufacturing companies in our survey; however, several items about the overall strategy have been treated.
Performance Measurement

Definition of PM
Company PM is a chapter, which is frequently mentioned but rarely precisely defined. This is actually a process of measuring effects where measuring is a process of defining value, and the effect is represented by implementation (Neely et al., 1995) . According to the market viewpoint, a company is reaching the set goals, when they are implemented in a way that satisfies the customers' demands more efficiently and more effectively than its competitors. The terms "efficiency" and "effectiveness" are used precisely in this context. Efficiency is a measure of how economically the organization's resources are utilized when providing a given level of customer satisfaction, while effectiveness refers to the extent to which customer requirements are met. It is a very important aspect which not only defines two basic dimensions of implementation, but also stresses the existence of external and internal influences on operation motives. The definitions can be written as
• PM is a process for increasing the efficiency and effectiveness of a company's operations.
• PM is a criterion for increasing the efficiency and effectiveness of a company's operations.
• PM can be a series of criteria for increasing the efficiency and effectiveness of a company's operations.
Appropriate definitions are not required as simple in spite of the above definitions, what does PM system represent? On the one hand, it is true that PM is a series of measures for assessing efficiency and effectiveness for already-preformed processes and procedures. But the above-mentioned definition neglects the fact that the PM system also encompasses other support infrastructures. The data must be acquired, examined, classified, analyzed, explained, and announced. If we leave out any of these activities or overlook them, the measuring is incomplete, and as a consequence the adopted decisions and actions may be unsuitable. Therefore, the complete definition would be:
PM enables the adoption of substantiated decisions and actions, for it assesses the efficiency and effectiveness of implementations through the process of acquiring, examining, analyzing, explanation, and announcing appropriate data.
Reasons for Change in the Field of PM
There are several reasons why this area is receiving so much attention today, and why traditional financial measures are perceived as insufficient. An overview of available literature (Eccels, 1991; Neely, 1999) provides the following different content groups:
• Changes in the nature of work Because of large investments in advanced manufacturing technology, the share of direct labor costs decreased and, thus, also the suitability of traditional accounting systems. As direct labor cost does not represent the most important cost share, lowering costs and consequently increasing productivity do not decisively influence all the operations of a company. Narrow focus on cost lowering can cause:
• Short-term effect on investment decisions.
• Local optimization without influences on entire operation.
• Focus on standard solutions and prevention of constant development.
• Lack of strategic focus, as data on quality, responsiveness, speed, and flexibility is neglected.
• Neglecting information on market requirements.
Market competitiveness
Economic dynamics, where only the change is constant, development of science, and high competitiveness on the market, shaken by the process of globalization, importantly influence the way efficiency is measured. Financial indicators measure predominantly the consequences of past decisions and are limited with predicting efficiency of operation in the future.
Increase in competitiveness demands from companies leads to a search for an original strategic position, which is based on special resources and abilities significant for the company. Companies do not only compete with prices and costs as consequential competitive criteria, but also are trying to differentiate themselves on the basis of quality, flexibility, adaptability to customer demand, innovativeness, and quick response.
Emergence of advanced manufacturing concepts
Study of Japanese economic growth in the 1980s and at the beginning of the 1990s overwhelms Western researchers because of the realization that Japanese companies usually define manufacturing differently. The world is presented by lean manufacturing, which hides a stack of approaches and techniques for production management. The concept of lean manufacturing in the 1990s overstepped the bounds of focusing on manufacturing and transferred to the concept of lean operations. Besides lean manufacturing, in the 1990s, other concepts emerged: TQM, BPR, benchmarking, mass customization, and concurrent engineering.
Implementation of advanced business concepts helped companies simultaneously advance in the context of different competitive criteria. Efficiency of operations was not measured one-dimensionally through financial criteria. Increase in the effectiveness and efficiency of business processes demanded multidimensional monitoring with the help of various indicators.
Changes of roles in companies
The majority of criticism about the inadequacy of indicators for monitoring operations was given in the 1980s and 1990s by experts from academic circles who dealt with accounting (Baiman, 2008) . These academic experts form the field of accounting and various professional associations increased interest in implementing non-financial indicators in systems for measuring business efficiency.
Those responsible for human resource (HR) development represent another group who took a more active role in shaping indicators, and their use (Chen and Cheng, 2007) . These indicators were integrated into the entire management of HRs which is composed of setting goals, measuring implementation, feedback information, and rewards. Correlation between implementation measurement and rewarding is, of course, the essence of HR management.
Demands of business environment
Business environment cannot be limited only to competitiveness among companies. Other elements of the business environment also influence the importance of different indicators. The trend for desynchronizing the economy instigated privatization of former public companies, and the establishment of different agencies for monitoring the operations of newly established companies.
Companies also face an increasing amount of pressure from the final users of products and services, united in various associations. Consumers want more information about the product or service, and also the way this product was produced.
Information technology development
Information technology development has heavily influenced the possibility of using reengineered systems for measuring business efficiency (Marchand and Raymond, 2008) . Development of hardware, software, and databases enables effective data gathering, analysis and presentation from different sources by more people, and in a cheaper and faster manner. Available information, which constantly monitors business operations, thus enables better business decisions in companies, which finally become evident in improved business results.
International quality awards
Establishment of movements for quality and recognizing the importance of improving effectiveness and efficiency in business processes instigated the establishment of different awards for quality. The first one appeared in 1950 in Japan, the Deming Quality Award. In the United States, the Baldridge Award is highly valued. The European Foundation for Quality Management (EFQM) gives awards for business proficiency. Companies which compete for such awards must undertake an extensive evaluation and give detailed information about their organizational strategies, resources, information flow, relationship to social issues, quality policy, and also financial results.
Review of Individual Measurements and Performance Indicators
Based on the literature review, we can summarize the most important individual measurements of performance, which are as follows:
One of the fundamental problems that we face when implementing a useful PM system is trying to achieve a balance between the smaller number of key criteria (clear and simple, but which might not reflect all organizational goals), on one hand, and a greater number of detailed criteria or performance indicators (complex and less appropriate for management but able to show a lot of different possibilities of performance) on the other. In general, we can achieve a compromise by ensuring a clear connection between the chosen strategy, key parameters of performance, which reflect the main performance goals, and a series of performance indicators for individual key parameters (Slack et al., 2001) . When dealing with individual performance measures, the most important fact is that they must follow from the strategy (Neely, 1998) .
Based on the manufacturing strategies literature review, Leong et al. (1990) conclude that generally accepted and useful key dimensions of performance are quality, speed, delivery reliability, price, and flexibility. In spite of this, there is still some vagueness about what different authors actually mean by these terms. Wheelwright (1984) , for example, uses flexibility in the context of flexible extent of production. Other authors such as Garvin, Schonberger, Stalk, Gerwin, and Slack mention different dimensions for measuring key dimensions of performance. Therefore, it is almost impossible to review all performance indicators.
One of the problems of PM literature is its diversity. This means that different authors focus on different viewpoints when shaping PM systems. Business strategists and managers treat measurements on a higher, different level than managers who are responsible for PMs in production.
De Toni and Tonchia (2001) state that traditional measuring systems focused predominantly on production costs and productivity on the basis of changes which come from competitive environment, were reshaped into two types of measurements ( Fig. 1) :
Cost PMs; including production costs and productivity. These costs display clear correlations, which can be treated in mathematical form when we get final results of the company, which is its net income and profitability.
Non-cost PMs; without direct cost connection which are gaining importance. Non-cost performances are usually measured with non-monetary units, which do not enable a direct link to economic and financial statements (net income and profitability) in the exact manner that is characteristic for performance connected to cost, for example delivery date, shorter than 3 days, or a higher quality products (for which we use 5% less) have undoubtedly a positive influence on economic and financial performance, but this cannot be expressed in an incremental manner by net income and/or profitability.
The main goal of the presented review is developing a system of indicators for estimating the reengineering of business processes, as the tool for implementing radical changes in a company, with the aim of meeting those guidelines, provided by strategy. Using an extensive survey research of Slovene companies, we tried to develop a system of indicators which would be able to assess the success of the implemented reengineering. For this purpose, we had to study the measurement systems according to individual performance indicators and then again try to determine the connections and accuracy of the proposed theoretical model. The following chapters show the review of performance indicators on the basis of propositions from different authors and contributions from theory, to the final shape and selection that we have given to companies in the questionnaire, when performing survey research.
PMs, cost-based
Development of accounting management is, among others, very well documented by Johnson (1975 Johnson ( , 1983 . His work reveals that the majority of accounting systems which are used today are based on assumptions that were made 60 years ago. Actually, Garner's (1954) review of the accounting literature indicates that the majority of the so-called sophisticated cost accounting theories and practices were developed around 1925 (for example, return on investment -ROI). Johnston and Kaplan (1987) stress that, due to dramatic changes in business environments that had occurred over the last 60 years, accounting systems are based on premises that are no longer valid. One of the mostly widely criticized practices is the allocation of indirect labor and overheads according to direct labor cost. In 1900, direct labor cost represented the majority of product costs. Therefore, it is prudent to allocate overhead cost to the product in accordance with its labor extent. With the increasing use of advanced manufacturing technologies, today direct labor costs are regarded as 10%-20% of product costs, while overhead costs represent 30%-40% (Murphy and Braund, 1990) . This means high burden of overhead costs influences cost structure greatly, with a relatively small change in the content of direct labor product cost. Moreover, the distribution of overhead costs, in accordance with direct labor hours, stimulates managers to focus on minimizing the number of direct labor hours which are prescribed in their cost centre, and with this they neglect overhead costs. Johnston and Kaplan (1987) prove that these problems will only increase in the future, when the life-cycle time becomes shorter and thus the continuous increase in the share of total product costs will overtake the share of overhead' costs intended for research and development.
As a result of criticisms connected to traditional management accounting, Cooper (1988) developed an approach known as "activity-based costing" (ABC). ABC overcomes a lot of management accounting's traditional problems, such as management accounting has become distorted by the needs of financial reporting; in particular, costing systems are driven by the need to value stock, rather than to provide meaningful product costs.
In the majority of manufacturing companies, the share of direct labor, as the percentage of total cost, has decreased but is still by far the most common basis of loading overheads onto products.
Overhead costs are not only a burden that must be minimized. Overhead functions such as product design, quality control, customer service, production planning, and sales order processing are as important to the customer as the physical processes on the shop floor increase in complexity. Production processes are more complex, product ranges have expanded, product life-cycles are shorter, and quality is higher.
The marketplace is increasingly competitive. In the majority of sectors, global competition has become a reality. Every business should be able to assess the true probability of the sectors it trades in, understand product costs, and know what drives overhead. Cost management systems should support process improvements, and the PMs should be connected to strategic and commercial objectives.
In 1985, Miller and Vollman pointed out that, despite many managers focusing on visible costs, e.g., direct labor, direct material, etc., the majority of overheads are caused by invisible transaction costs. Cooper (1988) also in one of his earliest works warned about this and one of his major discoveries that support ABC was that, more than by just the product itself, the costs are caused by activities which are required for the production and delivery of the product. Later, it became clear that the major benefit of ABC is process analysis. This is in accordance with the concept of business processes reengineering, which offers a view of information according to transverse (horizontal) and not vertical flows in a company.
The other cost-based PM which is very extensively researched in literature is productivity. Traditionally, it is defined as a relationship between total output and total input (Burgess, 1990) . Productivity, therefore, measures how well resources are combined and used to accomplish specific, desirable results (Bain, 1982) . Ruch (1982) cite that higher productivity can be achieved through several different methods:
• Faster increase of output in comparison to input (growth management)
• Producing higher output with the same level of input (rationalizing work process)
• Producing higher output with lower input (ideal)
• Maintaining the level of output at lowering of input (higher efficiency) • Lowering of output level with even lower input levels (decrease management) Different problems arise when measuring productivity, not only when defining inputs and outputs, but also when estimating their amounts (Burgess, 1990) . Craig and Harris (1973) propose that companies focus more on total rather than partial productivity measurements. To define the most typical partial cost measurements, called measurement indicators, cost-based, we will take a look at propositions from different authors. Hudson et al. (2001) define the following as the critical dimensions of costbased performance:
Performance indicators cost-based, according to De Toni and Tonchia (2001) , are divided into: et al. (1995) propose the following categories as the critical dimensions of cost measurements:
. PMs, time-based
Time has been described as both a source of competitive advantage and the fundamental measure of PM. According to JIT manufacturing philosophy, just-tooearly or just-too-late production or delivery of goods is seen as a waste. Similarly, one of the objectives of optimal production is minimization of throughput times (Goldratt and Cox, 1986) . Waldron (1988,1989 ) developed a cost system based on time, also known as throughput accountancy; it is based on the following premises:
1. Manufacturing units are an integrated whole whose operating costs are estimated highly in the short term. It is more suitable and much simpler to consider the entire costs, without material as fixed ones, and name them "total factory costs". 2. For all companies, profit is a function of the time required to respond to the needs of the market. This means that profitability is inversely proportioned to the level of inventory, as the reaction time itself is the function of all inventories. 3. Relative profitability of the product is defined as the level at which the product contributes money. This is also a level where the product contributes money, comparable to the level regarding use of money in the company, and defines absolute profitability. Waldron (1988, 1989) believe that these contributions should be measured as a share, with which the money is received, and not as an absolute value. Therefore, they defined the relationship of accounting flow as income per work hour, separated from cost per work hour:
Return per factory hour = sale price − material costs time on the key resources
Cost per factory hour = total factory cost total time available on the key resources
Moreover, House and Price (1991) recommend the use of a Hewlett-Packard return map for monitoring the effectiveness of a new-product development process. Fooks (1992) reports that Westinghouse used similar cost-time profiles for more than a decade. The basic idea is that any set of business activities or processes can be defined as a collection of costs over time. An interesting approach for designing time-based PMs is proposed by Azzone et al. (1991) 
. PMs, flexibility-based
Although the area of flexibility over the last 15 years has generated a lot of literature, there is still some vagueness. Vagueness concerning the concept of flexibility represents a critical obstacle to competitive abilities in effective management performance (Upton, 1994) . Definitions of flexibility, which can be found in literature, are divided mainly into two ways:
• To definitions which are directly linked to a company • To definitions which arise from general definitions of flexibility, and can be found in other scientific fields
Although measuring flexibility in academic circles and among managers is of great importance, these kinds of measurements are still under development -particularly because flexibility is a multidimensional term and because there are usually no indicators that can be obtained by direct measuring (Cox, 1989) . Proposed measurements are somewhat naive and general. In spite of the need, there are no generally or widely accepted measuring methods. The robustness of proposed measurements is hardly researched (Chen and Chung, 1996) . Direct, objective flexibility measurements are very hard to put into practice. Examples of such measurements are estimating the possibility of a certain moment -a decisive viewpoint and analysis of certain output characteristics. In the area of direct measurements, there are also direct subjective measurements, which are based on the Likert scale. For different angles of flexibility, we give opinions which represent a degree of agreement/disagreement with given statements.
Due to problems that arise with direct definition of performance flexibility, different authors propose the use of indirect indicators which take into account:
1. Characteristics of manufacturing system, which enable flexible production and can be:
• Technological (for example, availability of excess production capacity, existence of preparation time, etc.) • Organizational and managerial (for example, improvement/increase of work and team work, etc.) 2. Performance, which is, in a way connected to flexibility, and can be:
• Economical (cost and value)
• Non-cost based -not connected to costs (time for product development, delivery time, quality, and services).
Because flexibility can be treated in several dimensions, partial measurements are especially appropriate for measuring the flexibility in manufacturing systems. In this case, we must be familiar with unification procedures which include all important individual indicators that take into account different kinds of flexibility (Tonchia, 2000) .
To define the most typical partial-flexibility measurements, also called "flexibility indicators", we will review the different authors' propositions. Slack and Lewis (2002) propose the following typical partial flexibility measurements:
• Time required for developing new products/services • Range of products/service • Machine change-over time • Batch size • Time to increase activity rate • Average capacity/maximum capacity • Time to change schedules Hudson, et al. (2001) propose, as critical flexibility measurements, the following dimensions:
• Manufacturing effectiveness
De Toni and Tonchia (2001) propose the division and, thus, also measuring of the following types of flexibility:
• Volume flexibility • Mixed flexibility • Product modification flexibility • Process modification flexibility • Expansion flexibility Neely et al. (1995) propose the following as typical partial flexibility measurements:
PMs, quality-based
Traditionally, quality has been defined in terms of conformance to specification and, therefore, the quality-based measurements of performance generally focus on measurements such as the number of defects produced, and the cost of quality. Feigenbaum (1961) was the first to propose that the true cost of quality is a function of the prevention, appraisal, and failure costs. Campanella and Corcoran (1983) defined three types of cost:
Prevention costs are costs, which are used for the purpose of preventing inconsistencies such as quality planning costs, survey of supplier quality, and education costs.
Appraisal costs are costs, which are used for the purpose of estimating product quality and to define discrepancies like monitoring costs, testing, and calibration control or dimension control.
Failure costs are costs, which are used for correcting discrepancies and are usually divided as follows:
• Internal failure costs; these are costs that arise before delivery to the customer, such as cost of repairs, waste, and material examination.
• External failure costs are costs that arise regarding the delivery of goods to the customer, such as costs connected with processing customer complaints, customer refunds, maintenance, and warranties. Crosby's (1972) claim that "quality is free" is based on the assumption that any increase in prevention costs is more than offset by a decrease in failure costs. Quality costs are measured as special costs, which arise in a company, for they are usually higher or lower than the performance. Usually they represent 20% of the net price. Crosby warns that the majority of companies made a mistake by integrating the quality-costs model within the management process. This means that, even if managers estimate the quality cost, they lack appropriate activities for lowering them. With the emergence of TQM, the emphasis has shifted away from "conformance to specification" and toward customer satisfaction. As a consequence, a larger number of surveys on customer satisfaction and market research have emerged. This reflects the emergence of the Malcolm Baldridge National Quality Award in the United States and the European Quality Award in Europe.
Other common measures of quality include statistical process control (SPC) (Deming, 1982; Price, 1984) and the Motorola six-sigma concept. Motorola is one of the world's leading manufacturers and suppliers of semiconductors. In 1992, the company set the goal in the area of quality to meet the six-sigma capacity (3.4 errors per million parts). The last two measurements are especially important for the design of PM systems, because they focus on process and not on output. De Toni and Tonchia (2001) defined the following indicators of performance quality:
• SPC measures -achieved quality • Machinery reliability • Reworks -quality costs • Quality system costs • In-bound quality • Customer satisfaction score Hudson et al. (2001) propose the following as the critical performance quality dimensions: Neely et al. (1995) propose the following indicators as typical PMs, pertaining to quality:
Some of typical partial-dependability measurements, as proposed by Slack et al. (2002) : To measure customer satisfaction Hudson, et al. (2001) propose the following critical dimensions:
Measuring employee satisfaction
Human capacity or human resources (HR) are surely the most important resources of every company. Often, two equally large companies which are involved in similar activities and work in the same environment achieve substantially different business results. The reasons can be numerous, but the difference is usually a consequence of different work abilities of employees or different quality of HR. Knowledge about the value of HR is not new. Even the pre-classic economists were aware of its value and treated a person as an integral part and a source of national wealth. These realizations matured in time, but human capacities today only rarely find their place in accounting statements. Some of the critical dimensions of measuring employee satisfaction as proposed by Hudson et al. (2001) :
Research Methodology
The consequences of the change termed BPR can be perceived in companies all over the world including Slovenian companies (Herzog et al., 2006 (Herzog et al., , 2007 Tennant, 2005 ). An exploratory survey research methodology was taken up when considering the presented problem. This performed research was the first large-scale study carried out in Slovenia on this theme.
The research was divided into three phases:
(i) A wide-ranging analysis was conducted, of the existent literature aimed at determining the major dimensions of BPR. (ii) A questionnaire was designed to investigate the real BPR, pre-tested on experts and pilot-firms (as suggested by Dillman, 1978) , and later sent by post to the General and Plant/Production Managers responsible or participating in the BPR project. This questionnaire contained 56 items, designed according to the Likert scales. (iii) The resulting data were subjected to reliability and validity analyses, and then analyzed using uni-and multivariate statistical techniques.
Data Collection and Measurement Analysis
The research was carried out in 179 Slovenian companies within the mechanical industry and 90 Slovenian companies within the electromechanical and electronic industries. The criterion for the choice of sample was the size of the company. We limited it to medium-and large-sized companies, because the complexity of the BPR activities is more distinctive in these companies. According to the Slovenian Companies Act (Ur. L. RS nr. 30/1993), companies are divided into small, medium and large, according to the number of employees, respectively, less than 50, from 50 to 249, from 250 upwards; and on revenue respectively less than 0.83 million, from 0.83 to 3.34 million, from 3.34 million EUR upwards. The response rate was very good for the post-contact methodology (27.14%), and showed that firms were interested in the subject. The subsequent statistical analysis was, therefore, carried out on the results of those 73 companies, which returned the questionnaires correctly filled in. Of the 73 companies analyzed, 53 belong to the mechanical and 20 to the electromechanical industries.
To indicate the degree or extent of each item, as practiced by their business unit, a five-point Likert scale (Rossi and Wright, 1983 ) was used, ranging from "strongly disagree" to "strongly agree". In determining the measurement properties of the constructs used in the statistical analysis, reliability and validity were assessed (Dick and Hagerty, 1971) , using respectively Cronbach's alpha and principal components analysis (PCA).
Reliability has two components (Flynn et al., 1990) : stability (in time) and equivalence (in terms of the means and variances of different measurements of the same construct). The main instruments for reliability assessment are the test-retest method (for stability) and Cronbach's alpha (for equivalence) (Cronbach, 1951) . We concentrated on the second aspect, because these variables were being developed for the first time. All of the multiitem variables have a Cronbach's alpha of at least 0.6383 (for single variables 0.6030), otherwise most of the multiitem variables have Cronbach alpha greater than 0.7 or even 0.8, well exceeding the guidelines set for the development of new variables (Nunnally and Bernstein, 1994) .
Validity
The validity of a measure refers to the extent to which it measures what it was intended to measure. Three different types of validity are generally considered: content validity, criterion-related validity, and construct validity. Content validity cannot be determined statistically but only by experts, and by referring to literature. Criterion validity regards the predictive nature of the research instrument to obtain the objective outcome. Construct validity measures the extent to which the items in a scale all measure the same construct.
We derived content validity from two extended reviews of recent literature about BPR. O'Neil and Sohal (1999) exposed six main dimensions of BPR on the basis of a review of over 100 references covering the period from the late 1980s to 1998. They concluded that the empirical research in BPR has been lagging and it presents the academic community with a considerable opportunity. Rigorous, empirically based research can help in demystifying the confusion that still exists concerning BPR and simultaneously enables better understanding of manufacturing company's function. Another source was an extended literature study based on 133 references (selected from a start of 900) performed by Motwani et al. (1998) . These authors identified four main research streams in the BPR area and determined defectiveness and directions for further research.
To establish criterion validity, each item of the questionnaire was critically reviewed by five academics in operations management at the University of Maribor (Slovenia) and the University of Udine (Italy), and also by three general managers from different manufacturing companies. Following the pre-tests of the items, 142 items remained appropriate for conducting research.
Of the different properties that can be assessed from measurements, construct validity is the most complex and, yet, the most critical to substantive theory testing. A measurement has construct validity if it measures the theoretical construct or trait that it was designed to measure. Construct validity can also be established through the use of PCA.
At this point PCA was carried out to uncover the underlying dimensions, eliminate problems of multicollinearity (Belsley et al., 1980) and, ultimately, reduce the number of variables to a limited number of orthogonal factors.
First, each multiitem variable was factor-analyzed separately: for the items loaded on more than one factor, the items responsible for the other factors beyond the first were eliminated (or considered in another variable) and Cronbach's alpha was re-calculated. The presented variables are all in their final version.
A similar procedure was then adopted to group several variables to get a more manageable set of variables without surrendering too much information. Rotation was applied to aid interpretation. For interpretation of the factor loading's matrix, only loadings superior to 0.5 were considered (except in a few cases where a variable is transverse to several factors): imposing such a limit allows the retaining of only those variables which contribute in a high degree, to the formation of a given factor, called according to the name of the variables with higher factor loadings.
Performance Indicators for BPR Evaluation
From the survey and comparison of theoretical models of PMs in existing literature, we gained an insight into the entire extent of the field. One of the basic problems that we face when implementing a useful PM system is an attempt to achieve a balance between the lower number of key PMs (clear and simple, but might not reflecting all organizational goals) on the one hand, and a greater number of detailed measurements or performance indicators (complex and less appropriate for management, but able to show many different possibilities of performance), on the other. Generally, we reach a compromise by ensuring a clear connection between the chosen strategy, key performance parameters, which reflect main performance goals, and a series of performance indicators for individual key parameters.
When dealing with individual PMs, the most important aspect is the fact that they must come from the strategy. Measuring can be a qualification process, but its main aim is to instigate positive working and, as Mintzberg pointed out, this strategy can be realized only by consistency between operation and performance.
As the most important contribution of the survey, we can highlight the development of the system of indicators for BPR evaluation. Figure 2 shows the PM system of BPR, which we developed on the basis of real information from the companies which have gone through this process; we based it on the method of questionnaires. To form new variables, we used methods which are not as widespread and come from the scientific field of psychometrics. When forming the variables, we used a measurement instrument which we thoroughly examined from the aspects of reliability and validity. Thus, we can say with certainty that the newly developed variables are empirically based, and thus reliable and valid.
The first subfield was designated for forming new variables for cost assessment in reengineering. When verifying reliability and validity, we designed new combined variables which then, on the basis of coefficient of variation, classified according to importance. Between different types of costs in a company, the questioned persons attribute the greatest importance to the group or total productivity. According to the coefficient of variation, defined as a ratio between standard deviation and mean value of survey research results, opinions in companies about total productivity were very uniform. Total productivity is then followed by material costs, labor costs and services, and cash-flow.
If we try to connect the results of the study with the findings of numerous other authors, we can discover that productivity as a PM correlated to costs is most widely treated in literature. Here arises the question: is this of great importance that the questioned people attribute to productivity measurement, perhaps a consequence of wider studying and promoting of productivity in literature? Here, we must not forget that the field of productivity, which is traditionally defined as the relationship between total output and total input, still generates problems, not only defining outputs and inputs but with their amount assessments (Burgess, 1990) . Craig and Harris (1973) propose that companies should rather focus on total measurements instead of partial productivity measurements. This idea was also adopted by Hayes et al. (1988) who discovered how companies could measure total productivity.
Regarding De Toni and Tonchia's (2001) research, we can deduce that traditional measurement systems, focusing especially on production costs and productivity, on the basis of changes that stem from a competitive environment, were reengineered, especially in the direction of measurements which they call PMs, without direct cost-correlation. These measurements are becoming increasingly important. Non-cost performance is usually measured as non-monetary units; therefore, a direct correlation with economic and financial statements in the exact method is impossible, which is the distinctiveness of cost-based performance. In the following text, we will present discoveries gathered from the questionnaire using the sequence used in the questionnaire. Quality was examined as the first solution, which is not in direct correlation with cost.
Traditionally, quality has been defined in terms of conformance to specification and, therefore, the quality-based measurements of performance generally focus on measurements such as the number of defects produced, and the cost of quality. Quality costs are measured as special costs that arise in a company for they are usually higher or lower than when implemented, and commonly represent 20% of net price share.
When defining costs, a question arises -does optimal quality level actually exist? In the field of PM, the most appropriate viewpoint is proposed by Crosby. He warns that the majority of companies made a mistake by integrating a model of quality costs with the management process. This means that, even if managers estimate the quality cost, they lack appropriate activities for their lowering. With the emergence of TQM, the stress from adapting to detail moved to the direction of customer satisfaction. As a consequence, a larger number of surveys on customer satisfaction and market research have emerged. This reflects the emergence of Malcom Baldridge National Quality Award in the USA and the European Quality Award in Europe.
Other common measures regarding quality include SPC (Deming, 1982; Price, 1984) and Motorola's six-sigma concept. The two latter measurements are especially important for the design of PM systems, for they focus on process and not on output.
On the sublevel of quality, we designed, on the basis of survey results, two new united variables -internal and external quality. The questioned persons attribute greater importance to external quality, which includes in bound quality, customer satisfaction, quality perception, and delivery reliability. A somewhat lesser importance is attributed to internal quality, which includes the level of rework, warranty claims, costs of rework, and costs of the quality system.
Time is described as the source of competitive advantages and also as the basic PM.According to JIT production philosophy, early and late production or delivery is shown as a loss. Similarly, one of the goals of optimal production is minimizing flow times (Goldratt and Cox, 1986) . Waldron (1988, 1989 ) developed a cost system based on time, known also as flow accountancy.
The participants believe that time in the company, like time for machine preparation, waiting times, transport times, and inventory circling are very important for company operations. Although measuring flexibility in academic circles and among managers is of great importance, these types of measurements are still being developed, especially because flexibility is a multidimensional term and because there are usually no indicators which we could obtain by direct measurements (Cox, 1989) .
Direct, objective flexibility measurements are very difficult to implement in practice. Due to problems which arise at direct definition of performance flexibility, different authors propose the use of indirect indicators. In this case, we must be familiar with procedures for unification which include all important individual indicators, which take into account different kinds of flexibility. The synthesis of measurement must include clear rules on including individual (elementary) and united measurements and elementary data which must be perfect, homogenous (related), and in the appropriate phase to be united optimally.
The results of descriptive statistics in the subfield of flexibility show that companies attribute greater importance to general flexibility, including changing timepossibilities, reaction to customer demands, and product innovations. As the most important measurement in the subfield of reliability, participants from companies pointed out delays particularly -a share of orders performed too late and average order delays. The low value for the coefficient of variation shows the uniformity of opinions regarding this issue. Somewhat lesser importance is given to reliability of employees, but the opinions on this vary considerably. In the subfield of customer satisfaction, participants were in agreement about the great importance of direct cooperation with customers; they also attributed great importance to other general customer satisfaction indicators.
The results of descriptive statistics in the subfield of HR pointed out as the most valuable characteristic that influences the efficiency of the company -the employees' education. The opinion of participants about the importance of employee education is very uniform in all mid-sized and large companies.
HR (employees) are surely the most important resource of every company (Milost, 2001) . Often, two equally large companies which are involved in similar activities and work in the same environment achieve substantially different business results. The reasons can be numerous, but the difference is usually a consequence of the different work abilities of employees or different quality of HR.
The problem which arises is contributed to the fact that the work abilities of employees are not shown in classical balance sheets. Accounting gives individual events in company operations a value statement. The accounting thus shows only those means and obligations connected to resources, which can be expressed in value. The result of this approach is that HR, the highest quality and most important means of a company, are not shown in balance statements. This does not necessarily mean that the quality of HR in a company is treated as something unimportant. The positive contribution of employees is usually mentioned at the presentation of business results. But a few dry sentences cannot express their real contribution to successful business operations.
At the end of this chapter, guidelines for following up research must be mentioned, especially on the basis of findings that surfaced during research implementation. Due to the mentioned problems with measuring employee abilities, a very interesting field of research is opening where it would be favorable to study and develop a series of subjective measurements for measuring the abilities of employees, and for measuring employee integration in companies. The option to further study correlations between individual newly developed variables is still open.
